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DORSOLUMBAR AND LUMBOSACRAL VERTEBRAE FIXING SYSTEM 



(57) The invention concerns a dorsolumbar and 
lumbosacral vertebrae fixing system which is based on 
connectors (1 ) in the form of a clamp (12) that is provid- 
ed with a hollow multidirectional swivel joint (3) which is 
traversed by a rod (2). The clamp also has a circular or 
elliptical hole (1 3) through which the end (4) of the fixing 
element to the vertebra is fixed. Said element may be a 
hollow expansion screw (6) that opens against the 
spongy element when a pin (18) is inserted inside or 
when a hook (5) that is coupled to the venebra in the 
laminar or pedicular area in inserted. The invention can 
be used in the surgical implant industry. 
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Figure 1 .- Cross section of a practical embodiment 
with an expansion screw. 

Figure 2 - Elevation view of the system rod. 

Figure 3.- Elevation and plan view of a coupling or 
connector. 

Figure 4.- Elevation views and profile view of a pedi- 
cle hook. 

Figure 5.- Elevation views and profile view of a lam- 
inar hook. 

Figure 6.- Elevation view and plan view of a multidi- 
rectional swivel with a transpedicle screw. 

Figure 7.- Cross section of an assembly of the sys- 
tem: object of the present inven- tion. 

Figure 8.- Perspective drawing of a practical embod- 
iment of the vertebral fixation system, ob- 
ject of the present invention. 



(1 7) that start half way along the threaded length forming 
lugs (16), with the body of the screw, externally thread- 
ed, hollow and smooth on the inside, allowing it to house 
a pin (18) which slides against an inclined plane (19). 

5 forcing it to open pressing against the sponginess of the 
vertebral body, in such a way that the diameter of the 
lower third of the expansion screw (6) increases pro- 
gressively towards the end. until it reaches its maximum 
at a point between 20 and 30% when completely ex- 

10 panded. 

[0022] The tail (4) of the screw (6) has an interior 
thread with which to pick up the head (20) of the pin (1 8) ; 
which is machine on the interior, like an Allen-screw, al- 
lowing it to be attached to the screw (6). 
is [0023]. Other fixation elements that are used for the 
coupling of the system to the vertebra are hooks (5), tit- 
ted with a tail (4) for their upper connection to the cou- 
pling (1) and a vertebra coupling finger (7), this finger 
being smooth (21) in the case of laminar hooks or con- 
20 cave (22) for pedicle hooKs. 

[0024] Another of the hooks (5) used with this system 
is a hook with an open tail (8), inside of which the rod 
(2) is fitted, subsequently locked into place by a set- 
screw (9) on the inside and a iocknut (10) on the outside 



[001 7] As can be seen in the figures various parts are 
distinguished as part of the system, on the one hand the 
couplings or connectors (1) with their swivels (3), a rod 
(2), a screw (6) with a tail (4) to screw into the coupling, 
and also hooks (5) with their tails (4) and their respective 
fingers (7) to be attached to the vertebra, or this hook 
to be connected directly to the rod (2) by means of a 
split head (8), with closure using a setscrew (9) and a 
nut (10). 

[0018} These couplings or connectors (1 ) essentially 
consist of an annular part (11), with two clamping ele- 
ments (12) : in such a way that they allow for a certain 
flexibility of the body, given that they naturally adopt an 
open position. On the other hand these clamps have a 
transverse adjustable orifice (13), an orifice that can be 
circular, as required, for the precise positioning of the 
tail (4) of the vertebral attachment element. 
[0019] The annular body (11) houses the open swivel 
(3) in such a way that with the clamp in its natural posi- 
tion the swivel turns freely in its housing with three de- 
grees of freedom, with the exterior radius of the swivel 
(3) slightly lower than the inside of the ring (11) of the 
coupling (1), both being concentric radii. 
[0020] The swivel consists of a body (3) opened by a 
slot (14), with a passing orifice (15). through which the 
rod (2) of the system can pass. The exterior surface of 
this swivel has a rough finish so that when it is pressed 
onto the clamp (12) and the opening slot (1 4) is closed, 
then the contact between the exterior surface of the 
swivel (3) and the interior surface of the annular body 
(11) of the coupling (1) prevents all movement. 
[0021] One of the main elements of this system is the 
pedicle screw (6). consisting of a tail (4) for connection 
to the coupling (1) and the rod (2). and a body with slots 



25 [0025] Application and operation are simple. The sys- 
tem is designed for dorsolumbar and lumbosacral spinal 
pathologies, such as degenerative pathologies, oste- 
oporosis, tumours, fractures, re-interventions on the 
sacral spine and spinal deformities (scoliosis). 
30 [0026] The approach path is posterior, using screws 
(8) and hooks (5) according to the level and/or the pa- 
thology concerned. 

[0027] Firstly the pedicle is located, for the use of the 
expansion screw (6), a bit and tapper are used to make 

35 a hole in the pedicle, then the screw (6) is inserted in 
the hole in the vertebra with the pin (1 8) inside the hollow 
body of the screw (6), but not fully housed. This assem- 
bly is inserted into the hole that has been made. All of 
the screws (6) required by the system are inserted in 

40 this way. 

[0028] At the same time an assembly is put together 
with the open swivel (3) and the coupling (1), by means 
of the annular body (11). These couplings or connectors 
(I) are assembled on the rod (2), this is done by passing 
45 the rod through the swivel- orifice (15). 

[0029] Once the respective couplings (1) have been 
positioned on the rod, aligned with the inserted screws 
(6), the threaded tails (4) of the screws (6) are inserted 
through the adjustable orifices (13) of the coupling 
so clamp (12), in the most adequate position for the assem- 
bly of the system. In those cases in which this coupling 
does not have adjustable holes, it will have to be insert- 
ed through normal circular orifices. 
[0030] In this position the couplings (1 ) are orientated 
55 towards the tails (4) of the screws (6). to this end the 
multidirectional property of the open swivels (3) is used 
by merely turning the coupling around the rod (2), allow- 
ing for 3 degrees of freedom in this articulation. 
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[0031] Once all of the parts have been courted fho 
« (10, attached and.oc.ced onto each oS a s 4 
0 the d flerent screws. This nut is then made up mus 
c os.ng the damp (12), which in turn closes the ooenino 

sio,14)oftheswi V e,(3),thusattachingther y J,em q v 5 
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u. u,e annular body (11), eiin-.ir.ates a „ y pos l° 
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J0032J When this task has been concluded, the pin '° 
18) « inserted as far as it will go, using a screwdriver 
hus forcing the screw (6) to expand.^ dTthfsTe 3 
screwdriver is applied ,0 the head of the pin (20) wh ch 

of !h 5 f " P rt meets the inc,ined P'ane (1 9) 

ofthesmooth,nteriorho..owofthe S crew,asitconiues 
advanc.ng this pin opens out the end of the screw 

hanks to«hes.o te (i7)forcingthe.ugs(, 6) ofthe^w 
to expand against the sponginess of the vertebrau^ 20 

[0033] For those cases in which the use of hooks (S\ *' 

cT U mTI„T as ^ esomeupperpartof ^ 

column, then the grounding of the hook (5) is worked S5 
w h a u rtable jnstrument . t ^ U wor ed 

he Pe d,clethrou g h,h 6 concavesh a pe(22)ofthSe? c 
(7), depending on which hook (5) is used and the pro 

ou S UnT' U T y C0UP " n9 (1) co »n * " 
earned out in a s,m.lar way to the assembly of the ex- 
pansion screws (6). 

[0035J The fitting of open tail (8) hooks (5) is some- 

and w.th the assembly finally being closed in by a s« 

[00a6] Havmg sufficiently described the nature of the 
present invent™, as well as the means for it to be Z 
into prachce, it only remains for us to add that the 

he parent parts that make up the invention, as wTlfas 
^ of both materials and the .ayout thereof, te pos 
s-ble, always insofarassuch alterations do not substtn. 

-ally van, , he characteristics of the invemionTha is diS 45 
tmguished in the following claims ntna iisd B - 45 



acierized in that the open clamp (1 2 ) has a ,„ne 

JUJttte transversa, orifice (13) tSi a ows for S 

Thedorsolumbarandlumbosacralvertebralfixation 
system, as ,n the first and the previous daT chl" 
acterfced In that the open swL (3) st L w «h 



acterized m that the exterior surface of the swivel 
3) has a rough finish, which allows for beacon 
tact between surfaces when tightened 
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1. A dorsolumbar and lumbosacral vertebral fixation 

oTonTo diStin9UiShedbeca -^-V S temc 0 nsE 
of one orvanous connectors or couplings (1, a rod 
2), a transversa, traction device andmoan of ver 
eb^lfixa.ion.withassemb.ycarriedoutbythe;. * o 
^°! h ° ,a « W of .he vertebra, etemen, cou 
P'«ng (1) - rod (2), the f irs , assembl ou 

system being the introduction of the fixation e.e 



syaem, as in the prev.ous claims, characterized in 

that the screw tightness of the tail mi «T ! 

bra. fixation element on the dam P $ £ £££ 

W is used, th.s being a hollow pedicle screw. 
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smooth on the inside, through which a pin (18) is 



1 0. The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first and the previous claim, char- 
acterized in that the screw head has an interior 
thread in order to house, threaded in, the Allen-type 
screw of the screw head (20) of the pin (18). 

11 . The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first and the ninth claim, charac- 
terized in that the expansion screw consists of 
lengthways slots (17), which start towards the mid- 
die of its threaded length, and which are opened by 
fully inserting the pin (18). 

1 2. The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first and previous claim, charac- 
terized in that the diameter of the lower third of the 
expansion screw (6), when the pin is fully inserted, 
progressively increases towards the end, until it 
reaches its maximum at the tip, between 20 and 
30% when completely expanded. 

13. The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first and the previous claim, char- 
acterized in that the expansion screw (6) has an 
interior hollow conduit, with an inclined plane (19) 
towards the end. in such a way that when the pin is 
inserted (18), without making up the head (20), the 
tip of this pin reaches the said inclined plane (19). 

1 4. The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first and the previous claim, char- 
acterized in that, when the head (20) of the pin (18) 
is made up on the tail (4) of the expansion screw 
(6), the tip o1 the pin (18) opens the inclined plane 
(1 9) forcing the slots (1 7) of the screw (1 6) to open, 
expanding the screw against the sponginess of the 
vertebral body. 

1 5. The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first claim, characterized in that, 
as a fixation element, a laminar (21) hook (5) is 
used, which couples onto the vertebral lamina by 
means of a hook finger and is screwed to the cou- 
pling (1) at the top. 

1 e. The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first claim, characterized in that, 
as a vertebral fixation element, a pedicle (22) hook 
(5) is used, which couples onto the pedicle of the 
vertebra by means of a concave shape on the finger 
of the hook and is screwed to the coupling (I ) at the 
top. 

17. The dorsolumbar and lumbosacral vertebral fixation 
system, as in the first claim, characterized in that, 



as a fixation element, a hook (5). with an open tail 
(8) is used, as a top connection directly to the rod 
(2). being closed and attached by means of a lock- 
nut (10) and a locking setscrew (9). 
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FIGURE 5 



8NSDOCID: <£P 1254539A1_L> 



EP1254 639 A1 




8NSDOC0: <EP J254639A1 J_> 



8 



EP 1 254 639 A1 




9 



EP 1 254 639 A1 



INTERNATIONAL SEARCH REPORT 



luitiiunona! application Ko~ 
PCT/ES 00/0004) 





Y 

Y 

X 
X 



°™ » ET AL.) „ Maicb ,« 

"mSSiS? ERMANN M0TECH GMBH > •> *«y .m, 

EP 0923908 Al (LANCE) 27 ,999(27.06, 999), ehtas 



Reicvamto claim No. 



M5J6 
2,3,4 
I7 

1 

U5.16 



□ 



Further documents are Ijgrf in ^ ofbw 



* Special categories of ctted documents: 

"A" document defining the general suie of the an *vs;», . . 

dacdtobcofpartculJrdevancc ^"*«notconsi. 

"T -*r docun™ b*pub,ished on car*, fce imtmaljonaI fi)ing 

«h« special lusn (as specified) " 
*°" rCfCmn|! ' 01n Wl1 dlKk>Sure ' ««. «hibirian or „to 



f-_ P ftWftn.il, membe r^. „ ited in 



* «ny UK and no t in conflict mth rh e t c w 



r theory wdwrying ih< invcnira 

"V" document o 



Jo^nen: published prior to the mtemational filing <UU but 
than the pnonry dare claimed 



dvcumwi 



pCTson sifilledrnihean 



later 



^ ofthe corrtplct.on of the international S ear c r 
28 September 2000(28.09.2000) 



and mailing address of the ISA/ ES 
S.P.T.O. 



racn*er of the same patent fanuly 

^° r ™ ll ^^^cmarionar S e 2 r c h rtporT 
10 October 2000 (10. 10.2000) 



Authorized ofiicer 



Form PCTVISaSTo (second sheet) (July 199g)"" 



F. JAVIER HA£RfNG 
Telephone No. 



10 



EP 1 254 639 A1 



INTERNATIONAL SEARCH REPORT 


International application No 
PCT/ES 00/0004! 




Patent document Publication 
Cited in scaich report Date 


Patent family j Publication 
Member (s) | dale 




ES 2102655 T3 01.08.1997 WO 9400062 A 1 06.01.1994 

FR 2692471 Al 24.12.1993 
AU 4333093 A3 24.01.1994. 
EP 0645986 A131 05.04.1995 
JP 7504593 T 25.05.1995 
DE 69309272 E 30.04.1997 
CA 2137374 C 20.05.1997 
US 5810817 A 22.09.1998 


ES->056027B1 16.03.1995 EP 0567423 A131 27.10.1993 

ES 2056027 Al 16.09.1994 
DE 69307946 E 20.03.1997 
US 6001102 A 14.12.1999 


ES 2108881 T3 01.01.1998 DE 4234118 Al 14,04.1994 

WO 9408527 Al 28.04.1994 
EP0615112A131 28.09.1994 
JP 6511415 T 22.12.1994 
DE 59307208 G 02. 10. 1997 
US 5725527 A 10.03.1998 
CA 2124840 C 25.08.1998 
KR 148838 Bl 01.10.1998 


EP 0923908 Al 23.06.1999 NONE 



EP 0846444 Al 10.06.1998 FR 2756481 Al 05.06.1998 



FomiPCT/lSA^lO (continuation of second sheet) (July 1998) 



11 



BNSOOCIO. <EP 12S4639A1 J_» 



This Page Blank (uspto) 



